Abstract: A simple and efficient approach towards one step synthesis of 6-amino-5-cyano-4-phenyl-2-mercapto pyrimidine and its hydroxyl derivatives have been developed by three component condensation of aromatic aldehydes, malononitrile and thiourea/urea in presence of phosphorus pentoxide (Scheme 1). 
INTRODUCTION
Heterocyclic molecules are of biological interest due to their potential physical and chemical properties [1] . Among these the pyrimidine compounds occupy a unique position in pharmaceutical chemistry, as they are components of nucleic acids. The important pyrimidine compounds have diverse applications as bactericidal [2] , fungicidal [3] , analgesics [4] , anti-inflammatory [5] and anti tumor agents [6] .
Nowadays, the one step methods involving three component condensation using different reagents and catalysts are popular in synthetic organic chemistry for the synthesis of heterocyclic compounds. These single step methods are more convenient as compared with two step strategies as they require shorter reaction times, product isolation easy and give higher yields and recoveries of the product.
Although a number of papers have been reported concerning the synthesis of pyrimidine derivatives [7, 8] , few one pot synthesis [9, 10] have been published using aromatic aldehydes, cyano ethyl acetate and thiourea. Peter Russell and George H. Hitchings prepared 2,4,6-triaminopyrimidines by refluxing malononitrile with guanidine in alcohol [11] . Biginelli reported one-step synthesis of 3,4-dihydro pyrimidones by three-component condensation of aldehydes, ethyl acetoacetate and urea [12] in alcoholic medium using strong mineral acid. These compounds possess several pharmaceutical properties like antibacterial, antiviral, anti-inflammatory, anti-hypertensive *Address correspondence to this author at the Department of Chemistry, Shivaji University, Kolhapur-416 004, Maharashtra, India; Fax: +91-0231-2692333; E-mail: pvanbhule@gmail.com and anti-tumor agents [13, 14] . They also serve as calcium channel blockers, as -1-a antagonists and neuropeptide antagonists. Several protocols and different reaction condition have been employed to improve the yield of Biginelli reaction product [15] [16] [17] [18] . These facts and usefulness of Biginelli reaction inspired us to synthesize such type of new compounds to investigate promising biological activities.
To the best of our knowledge, there are no reports on one step synthesis of pyrimidine derivatives using aromatic aldehydes, malononitrile and thiourea / urea. Therefore, we tried to synthesize 6-amino-5-cyano-4-phenyl-2-mercapto pyrimidine and its different hydroxyl derivatives in order to investigate new biological active compounds.
As part of our efforts to design and synthesize new pyrimidine derivatives [19] , in this letter we would like to report the synthesis of 6-amino-5cyano 4-phenyl 2-mercapto pyrimidine and its hydroxyl derivative by three-component condensation of aromatic aldehydes, malononitrile and thiourea or urea using phosphorus pentoxide in absolute ethanol under refluxing condition.
RESULTS AND DISCUSSION
During the progress of reaction, the activated malononitrile is likely to be formed via a Knoevenagel condensation reaction of aromatic aldehydes and malononitrile. These further reacted with thiourea/urea to form desired product (Scheme 2).
In the presence of phosphorus pentoxide, reaction proceeds smoothly giving desired products in short time and in a quantitative yield. The formation of the product takes place when aryl aldehydes were reacted with malononitrile EtOH to form arylmethylene malononitrile, which subsequently reacted with thiourea or urea to form desired product.
Phosphorus pentoxide is inexpensive reagent and has tendency to absorb water molecules. The latter property of phosphorus pentoxide enhances the rate of reaction as onewater molecules are formed during the progress of the reaction. Therefore isolation of product was much easier. These results introduce another important application of phosphorus pentoxide in organic synthesis.
As a trial case, p-chlorobenzaldehyde (10mmol), malononitrile (10mmol) and phosphorus pentoxide were mixed thoroughly in 25 ml absolute ethyl alcohol, the resulting reaction mixture was stirred mechanically for at least 10 minutes and then thiourea (20 mmol) was added and the resulting reaction mixture was refluxed on water bath still completion of reaction. The reaction progress was monitored using TLC on silica gel 60 F 254 plates. After the completion of reaction, the mixture was poured on crushed ice (about 200gm). The separated solid was filtered, dried and recrystalized from ethanol.
It was observed that the electron donating groups as well as electron with drawing groups present in aryl aldehydes do not affect the yield of the reaction. The physical and analytical data of synthesized compounds have been given in Table 1 .
EXPERIMENTAL
The melting points were taken in open capillaries and were found to uncorrected. All the above products were characterized by proton NMR, IR and 13 C NMR The 1 HNMR and 13 C spectra were recorded by using CDCl 3 + DMSO-d 6 solvent on Brucker 400 MHz spectrometer with tetra methyl silane as an internal standard. The reaction progress was monitored by TLC on Silica gel 60 F 254 plates.
GENERAL PROCEDURE
In a 250 ml round bottom flask, aromatic aldehyde (10 mmol), malononitrile (10 mmol) and phosphorus pentoxide 0.500 gms (3.54mmol) have stirred mechanically for ten minutes in 25 ml absolute ethanol and then thiourea/ urea (20mmol), added and mixed thoroughly. The resulting reaction mixture was heated at reflux using a water bath. The reaction mixture was poured on the crushed ice (about 200 gm) after the completion of the reaction monitored by TLC.
On stirring separation of desired product takes place. The solid was filtered, washed with petroleum ether, dried and recrystalized by using ethanol.
CONCLUSION
In conclusion, we have developed a simple, quick and efficient method for the synthesis of 6-amino-5-cyano-4-phenyl-2-mercapto pyrimidine and its hydroxyl derivative using phosphorus pentoxide. This new procedure is much more efficient, apart from its simplicity, the important advantage of the present procedure is the ability to tolerate variations in all the three components of the reaction. To the best of our knowledge, this is one of the quickest, economical and simple alternatives towards the synthesis of 6-amino-5-cyano-4-phenyl-2-mercapto pyrimidine. Ease of 6 (s, 1H, -SH 
